infaretion currently is the third leading cause of death in the United States. Since atherosclerosis of the cerebral arteries is the basis for the majority of strokes, the authors undertook to define more accurately the distribution of such atherosclerosis, its relation to coronary atherosclerosis, and its relation to such other factors as hypertension, obesity, and cerebral infarction. 
CEREBRAL infarction currently is the third leading cause of death in the United States.' The incidence of "cerebral vascular accidents" in various necropsy series has varied between 5 and 24 per cent. 2 Since atherosclerosis of the cerebral arteries is the basis for the majority of strokes, the present study was undertaken in an effort to define more accurately the distribution of such atherosclerosis, its relation to coronary atheroselerosis, and its relation to such other factors as hypertension, obesity, and cerebral infarction.
Histologically, cerebral arteries differ from arteries throughout the rest of the body in several respects. They have a very welldeveloped internal elastic membrane, but an external elastic membrane is completely lacking. Their medial and adventitial coats are thinner and less well developed than those of other arteries. Very early in life the internal elastic membrane begins to split into 2 laminae at points where vessels bifurcate.3 The external lamina is thin and smooth, forming the boundary between the intima and media. The internal lamina is irregular and thick, often containing a number of clefts. With aging, the arterial walls thicken in proportion to their increased caliber. The internal elastic membrane splits in other areas at points away from bifurcations, and focal intimal thickening at bifurcations increases. From the age of 20 years on, ruptures may occur in the internal elastic membrane, usually in its outer lamina. Difficulty arises in separating changes due exclusively to age from those due to some pathologic process.
REVIEW OF LITERATURE Wolkoff3 in 1933 studied specimens from 98 individuals ranging from 2 to 81 years of age; he opened up the arterial system of each brain by longitudinally incising the cerebral arteries in situ out to their smallest ramifications. He found 3 types of atherosclerotic lesions: lipid spots, lipid plaques, and fibrous plaques. Grossly lipid spots first became evident during the middle of the fourth decade of life. Staining the arteries with Sudan III made them visible near the end of the third decade. At first only 1 to 3 small, irregular, round spots ranging in size from that of a pinhead to that of a millet seed could be found per brain. During the fourth decade the number and size increased although some specimens were still completely free of them. When present they tended to stretch out in a longitudinal direction and frequently merged with each other. The lipid cotitent of some of them had increased enough to cause them to stand out from the intimal surface-these Wolkoff Both Fisher4 and Wolkoff3 found the large arteries at the base of the brain to be involved with atherosclerosis earlier and to a more severe degree than were their more distal branches. The carotid and basilar systems were usually approximately equally involved, although exceptions did occur.
Duff and MeMillan,5 and Wolkoff,3 have expressed the view that atheroselerosis affects the cerebral arteries much later in life than it affects the aorta and coronary arteries. Fisher,4 on the other hand, has stated that while in most instances cerebral atheroselerosis is somewhat less advanced than atherosclerosis elsewhere, qualitatively its severity roughly parallels that found in other organs. He has said that it is wrong to emphasize differences in cerebral atherosclerosis from atherosclerosis found elsewhere.
METHOD AND MATERIAL
In 1949 Ackerman'l studied the degree of coronary atheroselerosis in women 30 through 89 years of age. He examined 100 hearts in each of 6 decades. They represented a consecutive series running retrogradely from the end of 1946, except that for the age period 80 through 89 years the series was extended forward into 1948 in order to obtain enough specimens. All causes of death were included.
In the current study all available brains from cases used in Ackerman's study were employed for the evaluation of cerebral atherosclerosis. A total of 239 brains were satisfactory for this purpose. The arteries studied were those of the supraelinoid carotid system and included the following: 1. The segments of the supraclinoid portions of the internal carotids which remained attached to the brain at the time of its removal from the skull. 2. The middle cerebrals to the point of their trifurcation or to the point where they had divided into 3 major branches. 3 . The anterior cerebrals to the anterior margin of the genu of the corpus callosum.
The internal carotid segments varied greatly in length and were sometimes missing completely because of the difficulty encountered in cutting them at their exact point of emergence from the dura prior to removal of the brain from the skull. Occasionally the middle and anterior cerebral was considered to represent the "maximal" grade of atherosclerosis for that brain; all the latter grades in each decade were added and the sum divided by the number of cases in that decade to determine the "maximal" grade of atherosclerosis for that decade. Similarly, the highest grades of atherosclerosis for the internal carotid, anterior cerebral, and middle cerebral arteries respectively in each decade were averaged to determine the mean grade of cerebral atherosclerosis by major arterial branch by decade.
In addition to the grading of cerebral atherosclerosis in each case, the heart weight, the nutritional state, the principal and contributing causes of death, and the nature of the cerebral lesions found were recorded after a survey of each protocol. All instances of atrial or ventricular mural thrombi, rheumatic heart disease, hypertensive heart disease, or myocardial infarction were tabulated. 4 . Role of Thromboembolic Phenomena in Cerebral Infarction. Of the 239 patients studied, 15 had left-sided mural thrombi in their hearts. Nine of the 15 had cerebral infarcts. Of these 9, 3 had complete absence of cerebral atherosclerosis. The others all had high grades of cerebral atherosclerosis (mean 2.28). 5 . Relationship of Heart Weight and Hypertensive Heart Disease to Cerebral Atherosclerosis. Cerebral Atherosclerosis and Heart Weight. Ackerman' 7 compared heart weight with coronary atherosclerosis. Since the weight beyond which a heart is to be considered enlarged is not definite, he used 3 different dividing points, namely 300 Gm., 350 Gm., and 400 Gm., and computed data on coronary atherosclerosis in hearts whose weights were over or under each of these dividing points. No matter which one was used, coronary atherosclerosis was found to be more severe in the heavier hearts. Table 6 demonstrates the relationship between heart weight and cerebral atheroscle- Cerebral Atherosclerosis and Hypertensive Heart Disease. A diagnosis of hypertensive heart disease was made when hearts without congenital or valvular disease weighed more than normal in relation to body weight as determined by the method of Smith.10 Table 7 compares cerebral atherosclerosis in cases in which hypertensive heart disease was encountered at necropsy with cerebral atherosclerosis in the remaining cases studied in each decade. The mean grade of cerebral atherosclerosis in normotensive subjects remains the same during the fourth and fifth decades. It then climbs from 1.02 in the fifth decade to 1.79 in the ninth decade. Hypertensive patients have nearly the same grade of cerebral atherosclerosis in the fourth decade as normotensive subjects. By the fifth decade their mean grade of atherosclerosis has climbed sharply to 1.43, and by the ninth decade it has risen to 2.12. After the fourth decade, patients having hypertensive heart disease develop cerebral atherosclerosis earlier and to a more severe degree than do those whose hearts show no evidence of longstanding hypertension. In the seventh decade only 7 patients with hypertensive hearts were available for study, and their mean cerebral atherosclerosis is only 1.31 . Since this value is so out of line with the others, it is thought to be due to sampling error. 6 . State of Nutrition and Cerebral Atherosclerosis. Patients were subdivided into obese, average, and underweight groups according to the subjective impressions recorded at necropsy. Grades In the present study atherosclerosis developed less rapidly in the intracranial portions of the internal carotid arteries than in either of their 2 branches. This is best explained by their very short length. If the segments of the middle cerebral arteries had been shortened so as to have been equal in length to the supraclinoid portions of the internal carotid arteries, their mean atherosclerosis would have been much lower than that recorded. That this is not the entire answer, however, is shown by the fact that the middle cerebral arteries have more atheroselerosis than the anterior cerebral. The segments of the anterior cerebral artery were 2 to 3 times as long as those of the middle cerebral arteries. Probably of more importance than the actual grade of atherosclerosis for each pair of branches are the characteristics of their curves when plotted against age. In every instance the grade of atherosclerosis is low in the fourth decade and then increases rapidly. In the anterior and middle cerebral arteries the increase continues through the ninth decade. Internal carotid atherosclerosis also continues to increase but at a slower rate.
RESULTS
The wide variation in degree of atherosclerosis between the cerebral and the coronary blood vessels in any one case may be striking. Since atherosclerosis is a spotty disease, these findings may be explained simply by the hit-or-miss pattern of severe degrees of atherosclerotic narrowing found throughout the body. However, the degrees of atheroselerosis in different arterial systems, at least in some instances, may be determined by different factors. In chickens atherosclerosis in the coronary vessels is inhibited by estrogen Of the 60 patients who had cerebral infarcts, only 9 had evidence of mural thrombi in the heart. The finding of only 3 out of the 60 patients with strokes who had no cerebral atherosclerosis and who had a possible source for cerebral emboli is quite striking. In 1 of these patients infarets were small and multiple. In the other 2 they were large. If the assumption that these 3 patients had cerebral emboli is made, the incidence of cerebral em-bolization in 60 patients with strokes is 5 per cent or greater. This is similar to the incidence of 4.6 per cent in Towbin S12 series of 525 state hospital patients with organic disease of the brain.
Since hypertension is known to affect the severity of atherosclerosis, and since it is extremely common in patients with strokes, a higher degree of cerebral atherosclerosis in patients with hypertension is to be expected. In this series a total of 67 patients died with hypertensive heart disease and 60 with cerebral infarcts; 34 had both.
Correlating 
SUMMARY AND CONCLUSIONS
The supraclinoid portions of the carotid arterial systems from 239 women whose ages ranged from 30 to 89 years were examined to determine the degrees of narrowing caused by cerebral atherosclerosis. Cases chosen for study were from a series previously reported in which the degree of coronary atherosclerosis was determined. The following observations were made:
1. The mean of the maximal grades of atherosclerosis present in 6 cerebral arterial branches of the carotid system steadily increased with age. Progression of atherosclerosis became more rapid after the fourth decade of life and then continued to increase at about the same rate through the ninth decade.
2. In the fourth decade, three fourths of the patients were free of more than minimal cerebral atherosclerosis. In 
